Objectives: The goals of this investigation were (1) 
The measurement of oral health is recognized as a critical feature of numerous dental activities: describing normal biologic processes, understanding the natural history of disease, testing hypotheses regarding preventive agents, and planning and evaluation of health services (12). fistorically, most instruments developed for this activity were derived from a disease-based theoretical model and applied by providers using quantitative methods of measurement ( 3 ) . Currently, conceptual models of oral health and instruments are focusing on a biopsychosocial perspective, incorporation of patients' pointsof view, and qualitative measurements (3,4). In the future, instruments or indices of oral health status likely will combine elements of both models with clinically observed elements (provider perspectives) and self-reported measures (patient perspectives). To date, no single index has all these elements. Nonetheless, understanding which elements to include or how various elements interact is useful.
Development and evaluation of composite clinical instruments have been somewhat dormant, at least as measured by published reports, since the early 1980s. TheOral Health Status Index (5) was a measure developed at that time, but it subsequently was never evaluated extensively. While nearly two decades have passed since its development, this index still deserves scrutiny, as it has some appealing qualities: a limited set of weighted variables that derive a single measure of health and a straightforward method of data collection. The theoretical range of OHSI scores is from -53.9 (every tooth has severe bone loss and frank decay) to 0 (edentulous without tooth replacement) to 100 (no frank decay, missing teeth, or bone loss). However, questions quickly arise about its current usefulness given changes in disease trends, its potentially limited set of clinical indicators, and the absence of evaluation. Thus, the purpose of this report is to evaluate the Oral Health Status Index. While few guides for evaluation are available, the ideal index should possess certain characteristics such as simplicity, objectivity, validity, reliability, and sensitivity (1) . Of these characteristics, validity is particularly important.
Three types of validity -criterion, content,and construct validity -have been described by Kaplan and coworkers (6). For oral health status, there is no superior criterion for comparison with the OHSI, a fact that limits evaluation. Content validity can be assessed by determining if the OHSI adequately represents the domain of clinically observed oral health. Content validity is affected by the theoretical construct chosen for index development (7) and the components used within the index (3). Disease Send correspondence and reprint requests to Dr. Lang (8) proposed a system called Oral Health Grading that was an early attempt to describe the total effect of all disease processes acting in the mouth. He recognized the need for a simple system, proposing three major areas for evaluation: dental, periodontal, and prosthetic. Orthodontics was considered, but excluded to maintain index simplicity. The dental component considered carious and missing teeth. The periodontal component contained observations about periodontal pocketing and calculus deposits. For example, an individual with pocketing in excess of 3 mm around more than two teeth and gross general calculus coupled with gross chronic inflammation was graded as having poor periodontal health.
Prosthetic grading either was acceptable or unacceptable -the former described as either no dentures or bridges required or dentures and/or bridges worn and functioning satisfactorily. With this grading system, 17 categories were possible; these were eventually reduced to seven, with one being good oral health and seven being poor oral health. Grading within each component -good, fair, poorwas felt to be arbitrary by some (9) , and the index did not appear to lend itself well to statistical analysis. However, this grading system can be viewed as the beginning of operationally defining index content to include decayed and missing teeth, periodontal health, and presence and satisfactory functioning of prostheses.
Nikias and colleagues (10) developed an oral health index based on the ranking of oral status profiles by dental professionals. Index development was guided by empirical distributions of observed oral conditions in a large population and the desire to be maximally comprehensive (9) . Profiles of oral status initially included edentulousness, number of missing and unreplaced teeth, levels of gingival and periodontal conditions, percent of decayed teeth, oral hygiene status, number of sound and untreated teeth, number of filled teeth, and number of replaced teeth. Grading occurred in each category. To create a useful and manageable number of profiles, dimensions were eliminated and grading was collapsed. Four dimensions were retained: missing teeth and unreplaced teeth, gingival and periodontal disease, decayed teeth, and oral hygiene status. Grades were collapsed to make the profiles more manageable. Ultimately, 42 profiles were ranked by dental professionals to create a range of profiles. The most healthy profile was zero to two missing and unreplaced teeth, no periodontal disease, no decayed teeth, and good oral hygiene. The least healthy profile was nine or more missing and unreplaced teeth, high periodontal disease, some decayed teeth, and poor oral hygiene. This method created a montage of characteristics in which it was difficult to identify areas of change or to discern how scoring high on one attribute might affect scoring low on another attribute (7) . Mathematical computation of a population score also appeared to be difficult. However, the essential elements of oral health status identified by these investigators were missing and unreplaced teeth, presence of periodontal disease, decayed teeth, and oral hygiene level.
The index under investigation in this report -the Oral Health Status Index -was devised by Marcus, Koch, and Gershen (5,7,11-13) for planning and monitoring the outcome of dental care services for adult populations. A pair-preference approach was used to derive the index in which clinicians were asked to determine what constituted good oral health on a large set of cases comparing two at a time. Beginning with 24 variables representing diverse factors impinging on oral health, the set of factors was decreased to 18, then eight, and ultimately to six: severe and moderate bone loss,missing teeth,freeends (loss of at least all three molars in a quadrant), decayed/fractured teeth, and replaced teeth. The ultimate selection of these six indicators appeared to be based on several considerations. Developers wanted to be able to represent the interaction and effects of the two major oral diseases -caries and periodontal disease. Severe and moderate periodontal disease, missing teeth, a n d decay were variables ranked highest by the clinicians. Intuition suggested no more than five or six easily measured variables, and repeated analyses indicated reasonably good explanatory power with the selected variables (7) .
Some concerns with the OHSI can be readily identified. The index was developed nearly 20 years ago when disease patterns and practitioners' perceptions of these patterns were quite different than those of today. The study population from which the simulated cases were derived displayed disease conditions in excess of current levels. For example, 88 percent of subjects had some decay, 95 percent had one or more missing teeth, and 50 percent had moderate or severe bone loss (12). Braun (14) also observed that t h e index w a s developed using healthy adults, and might not be sensitive to extraoral and age-related dental variables. On the other hand, the conditions included in the OHSI still occur today, likely are modestly prevalent in some disadvantaged or older age groups, and would surely be included in a clinical index if derived now. One could argue that variables such as temporomandibular disorders, occlusal function, or endodontic treatment should be included as they have assumed more importance in a contemporary view of clinical oral health. The prevalence and significance of such variables will need to be considered. The OHSI, despite its age and limited number of components, still accounts for caries, periodontal disease, missing teeth, and replaced teeth.
Multiattribute utility theory and an expert panel modeling methodology were used to develop a recent measure of oral health status described in an unpublished paper (Sainfort F, Zimmerman DR, Booske BC, Wickeham D. Oral health outcomes measurement using multiattribute utility theory. Unpublished manuscript, 1994). An expert panel defined oral health in terms of eight issues: periodontal status, restorative status, pain, oral pathology, temporomandibular disorder, cosmetics, occlusion, and habits. Thirty-nine components were identified for the eight issues. For example, the issue of periodontal status contained six components: quadrant plaque index, bleeding point index, periodontal pocket index, mobility, bone loss, and loss of attached gingiva. Restorative status contained 10 com-ponents, including missing teeth, caries, fractured teeth needing restoration, recurring caries around restorations, and open contacts. Multiathibute utility theory was used to assign issue and component weights, with the result being a potential score that could range from 0 to 100, 100 being perfect health. The index was computed on about 4,000 individuals to investigate its potential usefulness. Of the 39 components, 15 were observed in 10 percent or less of the population. The more frequently observed conditions included plaque, bleeding, periodontal pockets, bone loss, missing teeth, decayed teeth, cosmetics (malalignment, spaces), and occlusion (function, esthetics). This index appears to address many contemporary oral health issues, but may contain too many components. Measuring all 39 components would likely be time consuming.
Some elements are common among the four preceding attempts to quantify clinically observed oral health status. Countsof decayed and missing teeth were used by all measures, as was measurement of periodontal pocketing or bone loss. Prosthetics or replaced teeth were consider by three of the four assessments. Patient oral hygiene was considered by two measures. The most contemporary approach included cosmetics and occlusal assessments, although many of its components occurred infrequently. At least for the present, then, a reasonable interpretation of clinical oral health status might include a summary measure of decayed, missing, and replaced teeth and periodontal pocketing or bone loss. Thus, we believed the OHSI adequately represents clinically observed oral health status and deserved to be evaluated.
Considering issues of validity again, construct validity involves a s sembling empirical evidence that implies the particular measure has meaning (6) . This paper evaluates construct validity of the OHSI in relation to that of its individual components. That is, would any component of the index perform as well as or better than the index in its ability to differentiate among populations stratified by age, sex, race, education, income, self-assessments of general and oral health, preventive behaviors, and insurance status?
Hypotheses were generated for our expectations of the OHSI using a framework for health service utilization proposed by Andersen and others 05-17). This framework assumes that a sequence of conditions contributes to the extent that an individual will use health services (15) . Use depends on the predisposition of an individual to use services; his or her ability to secure services (enabling conditions); and the individual's illness (or health) level, either perceived or evaluated. Illness level also has been characterized as being need, a biologic imperative to seek care or to consume services (16) .
Need then leads to use of services. The OHSI, as a measure of evaluated oral health status, corresponds most closely to the illness level component of this model. Andersen also suggests that each component of the framework for health service utilization might be viewed as affecting subsequent components in the sequence, as well as making independent contributions to predicting use (16). In our paper, the framework is used as a general approach to assessing differences in oral health status. It is not intended to be a formal causal model or even a full listing of variables. In this framework, predisposing factors include demographic, socialstructural, and attitudinal-belief variables. Of these factors, age, sex, race, and education were selected for the current analyses. We hypothesized, then, that OHSI scores would decline with age, be higher in females, be lower in nonwhites, and be higher in those with more education.
Enabling conditions make health services available to an individual, and include income, health insurance coverage, or other sources of third party payment, and whether or not an individual has a regular source of care (15) . Thecurrent analyses used income and dental insurance status as enabling factors. For these factors, we hypothesized that OHSI scores would be better for those with higher incomes and those with dental insurance. Perceived illness or oral health level was assessed using subjects' self-reported general health and oral health status. For these variables, we hypothesized that the OHSI would be positively correlated with self-reported general health and oral health status. Frequency of past checkups was considered a measure of historical use of services. OHSI scores were predicted to be higher in those reporting more frequent dental checkups.
Two preventive behaviors-brushing and flossing -were included in our analyses because of relationships observed between these behaviors and periodontal health (18, 191 . For these measures, we hypothesized that OHSI scores would be higher in individuals reporting acceptable brushing and flossing. Another behavior, smoking, was included because of the deleterious associations found between this activity and oral health (20) (21) (22) . Subjects who smoked were hypothesized to have poorer OHSI scores than nonsmokers.
Additionally, hypotheses were generated for the ability of individual index components to perform similarly or better than the index as indicators of oral health status. Components were evaluated as mean unweighted (by index weights) counts of the various conditions. The missing tooth component was hypothesized to be most likely comparable to OHSI although operating inversely to the index. Thus, numbers of missing teeth were expected to rise with age, be more prevalent in nonwhites, decrease with rising education and income levels, decrease with self-reports of better general and oral health, and be lower in those subjects with acceptable preventive habits. The decayed tooth component was hypothesized to perform similarly to missing teeth with the exception that numbers of decayed teeth would decline with increasing age. We suspected that this inverse relation with age would "weaken" the performanceof decayed teeth as a single measure of oral health status, at least compared to the OHSI or missing teeth.
The two periodontal components of the index were hypothesized to perform similarly to missing teeth; however, we expected these two components would be less strong as individual indicators of oral health status. The free end and replaced tooth components likely would vary similarly to the missing tooth component, but neither would be as strong an indicator of oral health status.
Methods
Oral Health Status Index. As proposed, the index is based on a clinical examination of a subject without radiographs. The examiner records a -~ _ _ _ --_ classification for each tooth: missing, replaced, decayed, or normal. A tooth is classified as missing if it is completely missing and an edentulous space is present. A tooth is classified as replaced if there is either a removable or fixed prosthetic replacement for it. If a tooth is absent and not replaced, and the remaining space measures 53 millimeters, the space is regarded as being closed. This distinction allows differentiation between a missing tooth with space that may hinder function and a missing tooth with space closure that does not hinder function. A free end is defined as a quadrant missing at least all three molars.
A tooth is classified as decayed if there is gross cavitation, irregular discontinuity of the enamel's surface, or involvement of dentin. Incipient caries in pits and fissures of the tooth or demineralization of the enamel are not considered to be decay without dentin involvement.
A tooth is considered normal if it cannot be classified as missing, replaced, or decayed, or if it contains a sound restoration. Loss of periodontal attachment (LPA) is measured in the OHSI at the mesiofacial line angle of each tooth. Two categories of attachmentlossareused with theindex: sites with 4 or 5 millimeters of loss (moderate disease) or sites with 26 millimeters of loss (severe disease). Extracted third molars are not counted as missing teeth, but are included when calculating free ends. Decay or loss of attachment on third molars is recorded if these conditions are observed.
To calculate an index score, the numbers of occurrences of the six conditions are totaled and multiplied by either a positive or negative coefficient. The component scores a r e added to 100 to derive a final score. The index was designed so that 100 equaled optimal health, and an edentulous patient with no replacements would receive a score of zero.
Study Population.The study population was a disproportionate probability sampleof adults, 18 yearsofage or older living in housing units (e.g., single family houses, apartments, mobile homes) in the Detroit tricounty area. Sampling was done using stratified, clustered, area probability sampling techniques based on census tracts. For other analyses aimed at comparing African-Americans with whites and to separate the effects of race or ethnicity from socioeconomic status (SES), the sampling design was disproportionate, with AfricanAmericans being oversampled. One randomly selected adult was interviewed in each housing unit. This approach decreased dependence among subjects and undersampled persons living in larger households. Weights based on the sampling design corrected for the disproportionate sampling so that weighted results are representative of adults living in the Detroit tricounty area. SUDAAN was used to produce significance tests and variance estimates that accounted for intracluster correlations and disproportionate sampling of subjects.
Data were collected by face-to-face interviews performed all days of the week from May to September 1994. Interviewers made unlimited visits to each housing unit at varying times to maximize the chance of completing the interview. Interviews were conducted by professional interviewers trained both in general interviewing procedures and in use of the questionnaire. Questions were asked verbatim by the interviewers, with standardized probes as needed. The response rate for the interview was 71 percent (n=787). At the time of the interview, subjects were invited to participate in the second phase of the study, a 50-minute in-home dental examination. Individuals who agreed to the dental examination are the subjects described in this report.
Oral Examination. Modified NIDR criteria (23) were used. Coronal and root surfaces on all teeth were examined for caries. Loss of attachment was measured at four sites (mesiofacial, facial, mesiolingual, distolingual) on all teeth. Our examination protocols were consistent with those of the OHSI and provided sufficient data for calculating the index. Four dentists calibrated on 12 subjects. Examiner agreement was assessed during the calibration sessions using Cohen's kappa (24) . All possible pairings of examiners were evaluated. Kappa scores for coronal caries ranged from 0.88 to 0.97. Kappa scores for loss of periodontal attachment ( k l mm) ranged from 0.61 to 0.83 on lingual sites and 0.73 to 0.86 on facial sites.
Dentists sought and examined subjects from June through December 1994 any day or time during the week.
Informed consent was obtained from all participants, and a brief medical history was taken before the examination. Certain health conditionsheart murmur, artificial heart valve, joint replacements -prevented the acquisition of complete examinations on some subjects. Subjects were paid 520 or more if they completed the examination. Dental examinations were performed using available seating and head lamps. A total of 577 subjects was examined, 73. Family income was categorized as less than $20,000, $20,000 to $39,999, $40,000 to $69,999, or $70,000 or more. Subjects who had any dental insurance other than Medicaid (or in addition toMedicaid1 werecoded asdental insurance=l, all other subjects=O. Subjects who reported having only Medicaid were coded as Medicaid=l, all other subjects=O. This coding created a reference group of subjects with no dental insurance of any kind (no dental insurance, no Medicaid). Subjects were asked to assess their general health status using a five-point scale (excellent=5, very gOOd=4, gOOd=3, fair=2, poor=l) and their oral health status using a four-point wale (excellent=4, good=3, fair=2, poor=l).
Brushing, flossing, and dental checkup frequencies were acquired during the interview by asking subjects how often they performed these activities. Brushing and flossing variables were refined by including measures of thoroughness developed from previous investigations (18, 19) . To be considered a s having acceptable brushing behavior, a subject had to brush at least once daily during the past year and brush all hisor her teeth. A subject who did not report performing the two aspects of brushing was considered to have unacceptable brushing behavior. For acceptable flossing behavior, a subject had to floss at least once daily during the past year and usually floss all of his or her teeth. A subject who did not report performing these two aspects of flossing was considered to have unacceptable flossing behavior.
Checkups were defined for subjects as visits to a dental care provider made not because of any dental problem. A checkup could include a cleaning, an examination, or both, and also could include treatment of dental problems that were discovered in the checkup. Subjects then were asked whether they had ever had a checkup, and how often they had gone to a dentist or dental clinic for a checkup during the past five years. Responses were dichotomized as those subjects having checkupsat leastoncea yearand those having checkups less frequently than once a year or never.
Bivariate relationships of all variables with OHSI scores and with index components were assessed with ANOVA using a significance level of Pc.05. Correlation coefficients also were developed for all relationships. Then, multiple linear regression was used to identify associations between all independent variablesand the sample's oral health status index score, and between the variables and the individual components of the index.
For the correlation coefficients and the regression analyses, race was coded as nonwhite=l, white=O. Sex was coded as female=l, male=O. Selfreported brushing and flossing were coded as l=acceptable behavior, O=unacceptable behavior. Checkup frequency was coded as l=at least one checkup per year, 0 = checkups less than once a year. Smoking habits were coded as subject smokes=l, subject does not smoke=O. All other measures in the regression analyses were entered as continuous variables.
Results
Of the 787 subjects who completed an interview, 577 (73.3%) were examined. Weighting thedata toaccount for the disproportionate sampling re- with a range of 4 . 0 to 100.0. The 25th percentile was 67.8, the 50th percentile was 90.8, and the 75th percentile was 98.2. About one out of five subjects (21.6%) had an OHSI score of 100.0. A smaller group of edentulous subjects clustered at the lower end of the range. Of the edentulous subjects, one had no tooth replacements (OHSI=O.OO), three had only a single denture (mean OHSI= 8.4), and 45 subjects had complete dentures (mean OHSI=16.9). Table 1 displays mean OHSI and index component scores by predisposing and enabling variables. Differences in index scores among the four age groups were statistically significant (Pc001). OHSI scores progressively declined in the first three age groups, then dropped precipitously in the oldest age group. As can be observed in the average counts of conditions (index components), the drop in OHSI was primarily related to increased loss of teeth with associated free ends. The mean replaced tooth component was greatest in the oldest age group as was attachment loss of 4-5 mm or 26 mm. Conversely, the mean number of decayed teeth was largest in the youngest agegroup, then declined in successively older groups.
No statistically significant difference in OHSI scores for males and females was observed. The only significant difference in component scores was found to be more loss of attachment (4-5 mm) in males. The difference in oral health status scores between races was statistically significant (P<.OOl), with nonwhites having a lower score than whites. In the component scores, more decayed teeth, missing teeth, and free ends were observed in nonwhites.
A 37-point difference in OHSI scores was observed between the lowe s t a n d highest education level (P<.OOl). All index components demonstrated statistically significant differences by education level. Subjects reporting less than 12 years of education had more loss of attachment (26 mm); more decayed, missing, and replaced teeth; and more free ends. Generally, components declined in magnitude with increasing education level. OHSI scores improved as income level increased (k.001). The component Scores that appeared to contribute most to overall index scores by income level were decayed, missing, and replaced teeth. Subjects having any dental insurance other than Medicaid (collectively called dental insur- ance) had a mean OHSI score of about 80, while subjects who reported having only Medicaid or no dental insurance had mean OHSI scores of about 72. For the Medicaid group, caries, periodontal condition, and fewer replaced teeth contributed to their low OHSI scores, while missing teeth and free ends helped to produced low OHSI scores in those with no dental insurance. Table 2 exhibits mean OHSI and component scores by self-reported general and oral health status, preventive behaviors, and smoking habits. OHSI scores declined as subjects' selfreports of general health status worsened. About a 50-point difference was observed between those reporting excellent health and those with fair/poor general health. Statistically significant differences were observed in all component scores except 4-5 mm LPA. These trends are similar to those observed with age, a finding that is not surprising because of the likely relationship of poorer self-assessed health as age increases. An exception is the decayed tooth component that increases as self-assessed health status declines until the category fair/poor. The mean number of decayed teeth in this category likely is lower because many teeth are missing. Similarly, OHSI scores declined as subjects' reported poorer oral health status (P<.001). All component values increase as self-reported oral health status changed from excellent to good to fair. The small group (n=23) reporting poor oral health status reversed the trends of increasing missing and replaced teeth; however, these subjects were younger on average than the other groups. Of the preventive behaviors and prior service utilization that were assessed (brushng, flossing, and checkups), only checkups demonstrated a statistically significant difference in OHSI scores (P<.OOl). All index component scores except 4-5 mm and 26 mm LPAs were also statistically different for checkup frequency, with those reporting more frequent checkups having fewer decayed, missing, and replaced teeth and free ends. No statistically significant difference in OHSI scores was observed between subjects who smoked and those who did not. For component scores, smokers had significantly more decayed teeth. Table 3 shows the correlation coefficients for the independent variables in relationship to the OHSI scores and index component values. Of all the index components, decayed teeth and missing teeth often demonstrated similar or stronger statistically significant correlations to the independent variables than did the OHSI.
As for strength of correlations, income, education, self-assessed general health, and checkup frequency were more strongly correlated with the OHSI than with any of itscomponents. Race was correlated most strongly (0.17) with OHSI and decayed teeth. Self-assessed oral health, flossing, having dental insurance, having Medicaid, and smoking were more strongly correlated with decayed teeth than with OHSI or any other component. Age was more strongly correlated with missing teeth than with OHSI; however, the coefficients were quite similar. Although they never had the strongest correlations, replaced teeth and free ends had many substantial correlations that were generally of the same sign and magnitude as correlations of missing teeth. 
Discussion
The goals of this investigation were to evaluate the OHSI and to determine if any index component might perform as well as or better than the overall index as an indicator of oral health status. The observed patterns of OHSI scores in this research appeared to provide some support for its construct validity.
OHSI scores declined with age, thus confirming our hypothesis. In the final regression models, age was a negative correlate of the OHSI, but demonstrated positive correlations in the models for all other components except decayed teeth. The inverse relation of decayed teeth with age makes it somewhat problematic to use decayed teeth as a sole indicator of oral health status or to combine it with another indicator such as missing teeth.
However, the OHSI accommodated these "opposing" contributions to poor oral health status by negatively weighting counts of its detrimental components.
Our hypothesis that females would have better OHSI scores than males was not supported. Sex did not prove to be a statistically significant correlate of OHSI in the regression analyses. Sex was a significant correlate in regression models for some components of the index. For example, it was associated with moderate (4-5 mm LPA) and severe (26 mm LPA) attachment loss. Male subjects were more likely to have greater attachment loss, which is consistent with the notion that sex is a correlate of attachment loss (25). Thus, use of the complete index masked this rela tionship.
The last two predisposing variables, race and education, performed similarly in the regression analyses, being correlates of the OHSI and missing teeth. Nonwhite race was also a positive correlate in the model for free ends. In all three models, these independent variables operated consistently with our expectations and with observations by Chen (26). She reviewed the oral health status of disadvantaged populations, defined as groups with low socioeconomic status (SES) or minorities. Low SES adults were found to have more untreated decayed teeth, more missing teeth, and more edentulousness. Generally, the dentition of adults in minority groups also was found to be poorer than that of whites. Another component of SES -income -and one of our enabling variables -remained in the regression models for decayed teeth and free ends. Disadvantaged populations often use Medicaid as a payment source for dental care (27). In our analyses, Medicaid was a correlate of missing teeth, replaced teeth, and free ends. In sum, missing teeth or free ends might be useful measures of oral health status in disadvantaged populations.
In the regression models, self assessment of oral health was statistically significant for OHSI, 4-5 mm LPA, decayed teeth, missing teeth, and free ends. These findings provide some empirical evidence that the OHSI and these particular components might be measuring oral health in a manner that is consistent with individuals' perceptions of that status. While not specifically supporting criterion validity of the index, self-reported status is another observation ample, a public program had limited resources for measurement, then counting missing teeth or free ends might be sufficient indicators of clinical status. Then, subjects could be asked to evaluate their own oral health using the single item described previously. Perhaps missing teeth and self-assessed oral health could be combined in some manner with weighting to form a simple composite measure.
Where need or opportunity for more extensive data collection exists, calculating the OHSI as an additional indicator of oral health status might be appropriate. The oral conditions used historically in composite indicescaries, periodontal disease, missing teeth -are included in the OHSI, as is a replaced teeth component. The correlations of the OHSI with independent variables used in these analyses were generally stronger than any single component, and more variance was explained by the OHSI regression model than any other. Thus, it seems the OHSI may be useful in certain settings.
From a practical perspective, the OHSI was simple to use. In this inves tigation, the necessary measurements were collected as part of a more extensive examination lasting 50 minutes. Performing only the OHSI would have shortened the examination. The index was easily quantifiable. Conceivably, scores could be generated and graphically viewed at chairside by a patient.
While the OHSI can provide a clinical measure of health status, it does not address behavioral or subjective consequences of oral conditions such as impairment, functional limitation, discomfort, disability, or handicap as described by Locker (29) . Subjective selfassessments vary and have been composed of a single item (301, a few items (31,32), or many items (33). Thus, one or several items could be used in addition to a clinical measure. Contemporary thinking on assessment of oral health status requires that subjective and patient-centered measures be used; however, it remains to be determined whether they will function best as independent, but equal, assessments or in some composite measure that contains clinical and subjective measures.
As previously noted, the OHSI was constructed nearly 20 years ago, and may not represent current thinking about index components or construction (3). While newer indices may be available, none have been reported in the published literature. Thus, it remains to be seen if the OHSI contains the "right" number and kinds of components. Other components that might be considered include some measure of oral hygiene (10) or plaque or gingival bleeding measures (Sainfort F, Zimmerman DR, Booske BC, Wickeham D. Oral health outcomes measurement using multiattribute utility theory. Unpublished manuscript, 1994). Conditions such as oral pathology, or temporomandibular dysfunction might be incorporated into an index; but these conditions appear to occur infrequently.
If index components are to be weighted, the prevalence of a condition and its contribution to oral health status should be determined. If a condition is observed infrequently but is severe if present, a weighting scheme that reflects t h s situation would be useful. However, a more practical approach might be to exclude some items from an index if they occur infrequently to simplify the overall m e a s ure. Tooth loss likely will be included in any index; however, it is a condition whose weighting may need to change over time. If weights were changed to reflect contemporary disease trends, older weight sets could be applied to facilitate retrospective comparisons. Given our findings regarding the OHSI, it has many elements that make it appealing as a foundation for contin-241 ued work on composite measures of oral health status. It has components encompassing contemporary oral diseases and conditions; it weights these components such that a higher score is indicative of better oral health; it has few components, which makes it is easy to apply and interpret; it appears to have construct validity; and it is correlated with a rudimentary, singleitem measure of patient self-assessed oral health. Continued evaluation of its utility is warranted, and understanding its relationship to patients' self-assessed oral health deserves study.
